economic theory.
1 But it has only been in recent years, with the development of powerful computational techniques and data sets, that empirical analysis of growth and why it happens (or, more revealingly, does not happen) has taken off. A common technique in this analysis has been cross-country regressions in which national economic performance, typically growth in per capita product, has been used as the dependent variable. Among the pioneering work in this regard is Barro (1991) . The technique has also been applied to investigate derivative issues such as foreign aid (Burnside and Dollar,2000) and the
effects of an open economy (Sachs and Warner, 1995; Rodriguez and Rodrik, 2001 ).
Yusuf and Stiglitz (2001) lay out what we know about achieving modernization in light of this empirical revolution, which they refer to as the "settled issues" in development economics. Among them are the importance of physical and human capital accumulation (including not just education but knowledge available nonrivalrously to all and produced by activities such as scientific research), low inflation, open trade, clean governance, secure property rights, flexible labor markets and provision of social safety nets. Other issues, e.g. the role of industrial policy, remain unsettled.
But a tacit assumption of much of this empirical growth literature, as well as the aforementioned theoretical consensus, is catholicity -the notion that whatever the sources of growth, in empirical testing the processes that create it ought to be assumed to operate identically in all countries, be they highly advanced or pre-industrialized. The 1 . For example, in a letter to David Ricardo in 1817 Thomas Malthus is reported to have said that the question of development is "the grand object of all enquiries in Political Economy" (Landes, 1999) .
growth process is assumed to be the same in Sweden as it is in Bangladesh, with only parameter values distinguishing the two. Typically this assumption plays out when data from all nations are thrown into a single regression, which is then subjected to a single estimation technique at all levels of per capita income.
This paper investigates whether the findings of the growth literature are common to countries at different levels of per capita income. The findings provide some insight with respect to proper sequencing of reforms when political constraints exist, and explain some of the stylized facts of development and the politics of international trade. Section I describes the problem and some of the controversies in the literature its resolution might address, Sections II and III contain the empirical results, and Section IV analyzes the findings.
I. Growth nonlinearities
The approach bears some similarity to Barro (2000) . There is a production function that relates potential output to a vector of inputs. At the same time, societies face constraints, imposed by government or beyond their control, that limit the efficiency of input conversion, and hence cause output to fall short of the production frontier. To the extent that these constraints are the results of policy choices, such choices thus have costs that may or may not be worthwhile, but must be accounted for in assessing growth.
Actual output is then some transformation of available resources, e.g. schooling and physical capital, and the choices that have been made or the constraints that are faced with respect to macroeconomic management, political stability and so on.
An issue of interest is whether the resources available and the choices made have different effects at different levels of this function. Government spending, for example, is sometimes both in theory (Krichel and Levine, 2001 ) and empirically (Barro, 2000; Barro, 1991; Tavares and Wacziarg, 2001) shown to be negatively related to growth. Do advanced societies more frequently fall into the trap of factional warfare over government spoils to such an extent that they cripple the economy's productive capacity (Olson, 1982) ? Or is there a rent-seeking trap visible in government spending (or in economic distortions) that tends to affect the poorest countries most (Krueger, 1974) ? Is human capital something that provides the most critical payoffs in the earliest stages of takeoff, or is it a resource that causes the richest countries to further distance themselves from poorer ones, owing to the increasing returns to scale and spinoffs it generates, in combination with the tendency of richer countries to invest more in human capital than poorer ones (Bils and Klenow, 2000) ? Adverse international developments might be thought to affect poorer countries most substantially because richer countries tend to have more complex, diverse economies, so that it is easier to insure against such developments. Standard growth regressions, with their one-size-fits-all assumption about the relation between growth and various independent variables, are incapable of resolving such questions. In addition, the empirical approach in this paper can address the absence of convergence by poorer countries to the income levels of the wealthiest ones. The absence of such convergence has been a continuing mystery because it contradicts a central prediction of the standard Solow (1956) growth model.
II. Income as the dependent variable
To get a better handle on such questions, a first empirical model is developed that is somewhat different from those in much of the growth literature. That work typically has growth over some interval as the dependent variable, and either the beginning or the average values over the interval of the exogenous variables. But while that approach is adequate to the task of investigating whether high-growing countries behave differently from slowly growing ones, the question here is whether rich countries respond differently to the exogenous variables from poor ones. Hence, the first tactic is to use the absolute level of per capita GDP rather than growth as the dependent variable. It, like all variables unless otherwise noted, comes from the updated Barro-Lee data set. The productive factors other than labor are assumed to be the country's capital stock and its human capital, as outlined below. Indeed, often the growth literature uses a flow (per capita GDP growth) both as the dependent variable and for physical capital (the investment-to-GDP ratio) but uses a stock for human capital. Here, both factor variables are expressed as stocks, with per capita income taken as the flow output of these factor inputs plus the institutional, political and other factors that limit the productive power of those factors.
The base regression for this alternative specification, takes the following form: where BMP is the black-market premium on the country's exchange rate, which is often used as a proxy for the amount of government distortion in the economy. TERMS is the change during the previous five-year period in the country's export to import relative prices. OPEN is the average openness of the economy during the previous five years as defined by Sachs and Warner (1995) . LIQUID is the average during the previous fiveyear period of liquid liabilities to GDP. This variable might proxy either for the sophistication of a country's financial markets, which has drawn a great deal of attention after the villainous role in which they were cast in some accounts of the 1997 East Asian crash, or the extent of public and private indebtedness. Table 1 presents the results of a standard median regression of (1), i.e. a regression line through q = 0.5. In contrast to regressions that take growth as the dependent variable, measuring the extent to which constraints detract from the ability of a given stock of factors to produce income yields somewhat different results. The two productive factors are strongly significant, as would be required in almost any modern theory of growth, but the only other variables that are significant are DEMOCRACY and OPEN. Table 1 also presents, for comparison, OLS results. In addition to the previously significant variables, TERMS is significant in the expected positive direction, and GOV is also significant with a negative sign.
But employing the quantile-regression technique reveals subtleties in the results. Table 2 presents the results of the estimations of (1) for the 0.2, 0.4, 0.6 and 0.8 quantiles.
The two factor coefficients are statistically significant at at least the ten-percent level throughout. DEMOCRACY is significant in three out of the four quantiles (0.2, 0.6, 0.8),
with a positive sign. LIQUID is significant with a positive sign in the 0.2 and 0.4 quantiles, OPEN at 0.2, 0.6 and 0.8 and PREMIUM at 0.4.
To test whether growth effects differ at different levels of development is to ask whether the differences in these coefficients are statistically significant. The test for the null that the difference between any two coefficients for the right-hand variable j in the quantiles q and r, x jq -x jr , is zero is distributed F(1, n -k -1), where k is the number of right-hand variables. Table 3 lists the associated p-values for the right-hand variables used in (2) for the 0.2 and 0.8 quantiles. The differences in four of the coefficients -HUMCAP, TERMS, LIQUID and OPEN -are significant at at least the ten-percent level.
A finding of immediate interest is that HUMCAP has a significantly higher coefficient at the 0.8 than at the 0.2 quantile.
In addition, TERMS has a higher effect on gross domestic product for higher levels of GDP, as does OPEN. These effects are not surprising in and of themselves, in that the wealthier economies generally have more factor endowments per capita, and thus the cost of a given amount of economic mismanagement or disturbance will be absolutely higher. However, LIQUID has a coefficient that declines continuously as one moves up from the 0.2 to the 0.8 quantiles. This is a result that is difficult to interpret cleanly, depending as it does on what LIQUID is measuring, but it does suggest that welldeveloped financial markets are perhaps most critical for the poorest nations, even though such countries are of course the places where financial markets are typically the leastdeveloped.
The coefficients in Table 2 with statistically significant differences at the 0.2 and 0.8 quantiles are in bold. In each case the coefficient pattern is monotonic as the quantile index increases. This consistency is on its own evidence of some nonlinearities in the development process. HUMCAP and OPEN have coefficients that increase continuously from the 0.2 to 0.8 quantiles. This indicates that human capital is more productive for richer than for poorer countries, and that openness is also more beneficial as countries get wealthier, at least in absolute terms. Note, however, that in percentage terms the effects may be significantly greater for the poorest countries. Table 4 lists the values of the 0.2, 0.4, 0.6 and 0.8 quantiles for the left-hand variable PCGDP, and the proportion of the quantile coefficients from Table 2 as a percentage of these quantile values. These represent a crude estimate of the proportionate effect on income (i.e., the growth boost or drag) of a marginal increase in the variables in question for each stage of the global income distribution. In the case of each of these two variables the percentages decline, but the decline is significantly steeper for HUMCAP. Thus, an argument can be made that human-capital is in absolute terms more important for the wealthiest nations, but in percentage terms more important for the poorest nations. This in turn allows the inference that schooling improvements are a key part of whatever convergence exists.
Similarly, a failure to invest in human capital may be disastrous for the ability to catch up. As for openness, somewhat surprisingly at first blush the effects are quite large in a relative sense for wealthier countries. However, if one believes in endogenousgovernance theory (Becker, 1983) , then this finding would explain the stylized fact, visible both in cross-sectional contemporaneous government attitudes toward free-trade negotiations and in the behavior of countries like Germany, Britain and the U.S. over the course of the industrialization process, that richer countries tend to be more enthusiastic advocates of free trade. Richer countries at a moment in time tend to be more enthusiastic promoters of openness, and countries that successfully industrialize tend to move toward more openness unilaterally and to advocate it more strongly for others than they did in earlier stages of their own development.
TERMS has a consistently increasing coefficient. This is somewhat surprising when compared to much of the conventional wisdom, at least in popular commentary, about the relation between poverty and international economic developments. It is often assumed that the poorest nations, often heavily dependent on commodities, are most vulnerable to adverse price movements. Supposedly, they are almost totally dependent on a small number of highly volatile commodity exports, as well as being heavily reliant on importation to acquire many complex manufactured goods. One would expect that terms-of-trade shocks would have the greatest effect on such countries.
In fact, consistent with the previous two variables there is a significant decline in the percentage effect of TERMS (along with a relatively flat absolute effect) at the 0.2, 0.4 and 0.6 quantiles. But there is a substantial increase in the effect for the wealthiest countries. Evidently, in the later stages of industrialization nations tend to become significantly more dependent on trade. Whether that is because of greater export dependence on frontier industries that are not produced in poorer countries, from productlifecycle effects or for some other reason is unclear, but the urgency of openness for the most advanced economies is a striking finding, and has interesting implications for the politics of international-trade negotiations.
The final variable to have a statistically significant coefficient difference is LIQUID. The finding of a declining coefficient throughout can be interpreted in two ways. If LIQUID, as it is often assumed to, measures the maturity of a country's financial markets, then the results suggest that the greatest impact is felt in the poorest countries. This is a result of substantial importance with respect to the question of financing industrialization via banks versus capital markets, as well as whether foreign portfolio capital should be allowed into the poorest countries. Evans, et al. (2002) , among others, support the importance of financial development in promoting growth even after taking account of human capital. The results here add to that by indicating that this effect is greatest even in absolute (let alone proportionate) terms for the poorest countries. If
LIQUID is interpreted as indebtedness, then a high value in poor countries could imply significant borrowing to fund high-return modernization investment opportunities no longer available in mature economies. Similar high debt in the latter might indicate profligacy rather than the aggressive accumulation of capital. It is of course possible that LIQUID proxies for both phenomena at the same time, with the latter effect coming to dominate in mature economies, where financial markets are already fully developed, requiring a greater value of LIQUID to indicate some other phenomenon.
III. Growth as the dependent variable
It is also possible to test for different effects at different points of the sample distribution of per capita income by employing interaction terms in a more conventional growth regression. In that case the left-hand variable is the per capita growth rate rather INTER is a general prefix for variables in which PCGDP is interacted with the other right-hand variables.
To test the performance of random-effects and fixed-effects models, Table 5 reports the estimations of (2) without interaction terms by both techniques. The performance of the random-effects model is clearly superior, and so for the interaction models these are the only results that are reported. The results for this basic regression are in agreement with many cross-country regression empirical models. Government consumption, the black-market premium, and instability have a negative effect, as does inflation, which is not typically included in such work. Investment, favorable developments in the terms of trade, and openness have a positive effect. Schooling has a positive effect, which just fails to pass muster at the ten-percent level of significance (p < 0.106). Per capita gross domestic product is negatively signed, as the neoclassical growth model predicts.
As for interaction terms, in the results listed in Table 6 Table 7 summarizes the findings with respect to statistical significance for both regressions, for the variables that are common to both models. The criteria for inclusion are statistical significance in at least two of the quantiles or a statistically significant difference between the coefficients for the 0.2 and 0.8 quantiles.
IV. Other Implications

Resource efficiency versus resource accumulation
Initially the differences between the results for the level and growth rate of per capita income are worth noting. The essence of a neoclassical production function augmented by human capital is confirmed by the significance and sign of KAPW and INVGDP in, respectively, the income and growth equations, along with AVGSCHOOL.
The variables that are and are not significant after accounting for the level of factors provide an interesting interpretation relative to other literature in the growth literature. It is possible to distinguish between two sources of growth-destroying effects. One effect discourages the accumulation of productive factors, which has for decades been considered a critical part of the industrialization process. This would amount to lesser amounts of KAPW and AVGSCHOOL. The other sort of inefficiency causes the existing factor stocks to be used more or less inefficiently, so that a given amount of factor stocks yields less output. This will show up as variables taking statistical significance in the income regressions after factor amounts are accounted for.
Thus, the significant and substantially positive effect of openness and democracy on income after taking account of factor amounts suggests that these two variables allow resources to be used more efficiently. Elementary comparative-advantage theory provides a straightforward explanation for the first variable. Countries exposed to international commerce will use resources to greater effect than countries that protect. As for democracy, the interpretation is somewhat more ambiguous. One possibility is the controversial and oft-studied hypothesis of Wittman (1989) , which argues that democracy is the most efficient form of governance because it amounts to more competitive political markets. The efficiency is defined relative to general voter preferences over all objects of choice rather than income per se, but it is surely conceivable that fewer restraints on overall economic performance would be one, and perhaps a substantial, object of such preferences.
The importance of human capital
The most robust result is the increasing effect of human capital as one moves up the standard-of-living distribution. There is an increasing absolute though not relative effect in the income regression, and a positive interaction effect on the growth rate in Section III. This is an important result in that it supports the notion that human capital, at least to the extent that schooling proxies for it, is an important factor in continuously raising an economy's potential. Despite the rediscovery of the importance of human capital as a source for growth in Romer (1986 ), Lucas (1988 and the rest of the newgrowth literature, some work (Hendricks, 2002, Bils and Klenow, 2000) has downplayed its importance. But the results here provide some nuance to the existing theories of human capital and development. Given the consistency across both estimation techniques, schooling in particular if not human capital in general has greater effects on richer than on poorer countries. This is a result that holds equal parts promise and peril. Peril, because it suggests that the absence of convergence may be a recurring problem absent massive injections of human capital into poorer countries. If richer countries continually increase their advantage in human capital over poorer ones by greater investments in it, then it may be even more difficult for poor countries to close the gap. Promise, because even if it is difficult a remedy -substantially higher investments in human capital in poorer countries -suggests itself immediately. While the optimism of those -e.g., Page (1994) -who argue that human capital improvements will help bring about substantial convergence may be misplaced with respect to the difficulty of the task, optimism with respect to its efficacy if accomplished is supported by the results here.
In addition, the evidence is relatively good that openness has positive effects throughout the distribution. In absolute terms the effects of openness seem to increase for richer nations. In percentage terms the effect is somewhat greater for the poorest nations. Unlike human capital, the remedy for openness is administratively very simple, if not necessarily politically so. If one is giving advice to political authorities with at least some freedom of movement, then openness should loom large in the recommendations made. Recall that the analysis of the first estimation combined with endogenous-governance theory suggests that richer countries will often find openness in their own interest.
The agreement of the two models with respect to TERMS is noteworthy. There is a widespread belief that poorer nations are more vulnerable to adverse developments in international commerce. Indeed, the "small open economy" is a pillar of development modeling. The basic stereotype has it that these countries tend to depend heavily on commodity or, sometimes, manufactured exports to the industrial world, and thus when commodity prices decline or industrial-country growth slows, the effect on these nations is magnified significantly. In fact, the results suggest that wealthier countries are more sensitive, at least in absolute-dollar terms, to terms-of-trade developments.
With a moment's reflection, the finding should perhaps not be surprising.
Contrary to the image of trade-dependent poor countries, Table 8 Finally, the significance of DEMOCRACY in the lowest quantile of the income regressions is perhaps modest evidence against the dismal theory of democracy that has gained some currency in recent years (Zakaria, 2003; Kaplan, 2000; Cheung, 1998) .
Unalloyed democracy in the absence of the cultural infrastructure of liberal societies, as well as few limits on what democratically elected legislative majorities are allowed to do, is said to enable the worst, most predatory human instincts to take flight and thus destroy not just growth but social stability itself. But DEMOCRACY is statistically significant and positively signed at the lowest levels of the distribution as well as higher ones in the quantile regressions, although there is no evidence that the effect is more powerful in absolute terms for poorer nations. However, even assuming equal effects in absolute terms the proportionate effects in poor countries may well be much greater. While the absence of significance in the interaction regression means that the positive effects of democracy in poor countries, famously recounted by Sen (1981) , are not overwhelmingly supported, at a minimum the predatory, pessimistic theories of democracy are rejected.
V. Conclusion
There do appear to be some differences over the income distribution with respect to the determinants of growth. These differences are most compelling with respect to education and openness. The failure to converge can be attributed to failures to invest in human capital (or at least schooling), and wealthy countries appear to benefit most from openness. In addition, there is some evidence for varying effects with respect to the terms of trade and governmental distortions. And one of the two estimation techniques is consistent with a hypothesis that well-developed financial markets are important to help a poor country take off.
It would be surprising if it were otherwise. The division of labor, the extent of markets and the microeconomic information they reveal, legal structure, engagement with the world and a myriad of other details relevant to growth and prosperity are substantially different in countries in Europe, North America and East Asia than in Africa, Latin
America and South Asia. Abstraction is an indispensable tool in advancing the frontiers of knowledge, but like everything it is subject to diminishing returns. It was probably too much to hope for that a single, simple production function would be sufficient to describe the growth process in societies as different as those we see. At the same time, further understanding of those differences may allow the design of better development policy, avoiding some of the mistakes of the past that assumed a uniform set of problems requiring a single solution.
In addition, the results may point the way toward further research on proper sequencing of reforms in economies where many problems must be solved. Openness, evidently, is a reform that carries great benefits for the very poorest countries even as it is administratively straightforward. Similarly, human capital seems to be of singular importance, at least in proportional terms. In decades past physical capital accumulation was seen as the key to prosperity, but the findings here provide more support for an 214 Note: * denotes significance at the ten-percent level. ** denotes significance at the five-percent level. *** denotes significance at the one-percent level. Sources: PWT v6.1 (top), Barro-Lee (bottom) 
